Notes: 1. 


ER 87 - Electrician Regulations Answer Schedule 


2. This schedule sets out the expected answers to the examination questions. 


(1 mark) means that the preceding statement/answer earns 1 mark. 


The marker can 


exercise their discretion and decide on the overall accuracy of any answer that is presented in the 


candidate’s own words. 





























Question 1 Marks Reference Marking notes 
(a) (i) A nominal voltage of 230 volts AC (1 mark) ESR 4 
between phase and neutral. 
(i) It must be connected to an MEN (1 mark) ESR 27(2) 
system of supply. 
(b) Prescribed electrical work on an (2 marks) ESR 74A(1AA) 
installation, part installation or any 
fitting that supplies an installation or 
part installation with electricity. 
(c) (i) They shall be distributed across, at (1 mark) AS/NZS 3000 
least, 2 RCDs. 2.6.2.4(a) 
(ii) Not more than 3 final subcircuits | (1 mark) AS/NZS 3000 
shall be protected by one RCD. 2.6.2.4(b) 
(d) (i) 5.5 metres (1 mark) AS/NZS 3000 
Table 3.8 
(ii) 4.6 metres (1 mark) AS/NZS 3000 
Table 3.8 
(e) Any TWO of: (2 marks) 


° Wiring systems may be supported 
by the suspended ceiling system 
unless this is not permitted by the 
suspended ceiling manufacturer. 

° Cables shall be provided with 
additional protection against 
mechanical damage where in 
contact with conductive ceiling 
support runners. 

° Wiring systems installed above 
suspended ceilings shall be fixed at 
suitable intervals to prevent undue 
sagging of cables. 


AS/NZS 3000 
3.9.3.2(a) 


AS/NZS 3000 
3.9.3.2(b) 


AS/NZS 3000 
3.9.3.2(c) 
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Question 1 Marks Reference Marking notes 
(f) Any TWO of: (2 marks) 
° Armoured sheathed cables AS/NZS 3000: | Served MIMS 
3.11.3.1(d) | cable is an 
alternative answer 
° Neutral-screened cables AS/NZS 3000: 
3.11.3.1(d) 
° Neutral-screened cables suitable for AS/NZS 3000: 
underground protection Table 3.5 
Column 8 
° Sheathed armoured and served AS/NZS 3000: 
cables Table 3.5 
Column 8 
(g) Any TWO of: (2 marks) 


A fault external to the installation, 
either on an incoming extraneous 
conductor (such as a water or gas 
pipe etc.) or on the supply neutral 
and protective earthing system. 
Distribution system load current in 
the soil passing through a 
swimming pool. 

Telecommunication system voltages 
on equipment adjacent to exposed 
conductive parts. 

Lightning discharges either directly 
within the installation or affecting 
the incoming extraneous conductor 


AS/NZS 3000: 
5.6.1 
Note (a) 


AS/NZS 3000: 
5.6.1 

Note (b) 
AS/NZS 3000: 
5.6.1 

Note (c) 
AS/NZS 3000: 
5.6.1 

Note (d) 


or supply mains. 





(h) Any ONE of: 


If a duct or trucking is divided into 
separate channel by means of fixed 
and continuous barriers that 
provide effective segregation, each 
channel may be regarded as a 
separate enclosure 

Wiring systems complying with 
clause 7.2.7.2 may be considered to 
provide effective segregation. 

Wiring systems within switchboards 
shall be segregated from all other 
wiring systems by a physical 
separation of at least 50mm or 
suitable barriers. 


(2 marks) 


AS/NZS 3000 
7.2.8.2(a) 


AS/NZS 3000 
7.2.8.2(b) 


AS/NZS 3000 
7.2.8.2(C) 








(i) Any ONE of: 


An extra-low voltage system that is 
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(2 marks) 





AS/NZS 3000 





Question 1 


Marks 


Reference 


Marking notes 








not electrically from 
earth 
A PELV circuit has one conductor 


that is earthed 


separated 


1.4.76 


AS/NZS 3000 
7.5.6 








Any ONE of: 


Every extra-low voltage circuit shall 
be individually protected at its 
origin against overload and short 
circuit currents. 

Shall comply with the requirements 
of clauses 2.2 and 2.5. 

The protective device may be 
provided in one conductor less than 
the number of conductors in the 
circuit. 

Where the extra-low voltage supply 
is earthed at the point of supply, 
the protective device shall be 


installed in all the unearthed 
conductors 

An overcurrent device or devices 
ensuring protection against 


overload current and short-circuit 
current shall be placed at the origin 
of every circuit and at each point 
where a reduction occurs in the 
current-carrying capacity of the 
conductors. 





(2 marks) 





AS/NZS 3000 
7.5.9.1 


AS/NZS 3000 
7.5.9.1(a) 
AS/NZS 3000 
7.5.9.1(b) 


AS/NZS 3000 
7.5.9.1 


AS/NZS 3000 
2.5.1.2 
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Question 2 Marks Reference Marking notes 
(a) A single phase domestic installation with (1 mark) ESR 59(1)(a) 
a maximum demand of 80A or less must 
comply with part 2 of AS/NZS 3000. 
(b) 1. The new main earthing conductor (% mark) ESR 4 
and earth electrode. 6A(2)(b) 
2. The MEN connection in the (1⁄2 mark) ESR 4 
switchboard 6A(2)(b) 
3 The mains cable (% mark) ESR 4 
6A(2)(b) 
(c) 1 The new main earthing conductor (% mark) GK | Items 1 to 7 are 
and earth electrode. within the range 
of work described 
in ESR 65(1)(a) 
and (b) 
2. The main MEN switchboard (1⁄2 mark) GK 
3. The mains cable (% mark) GK 
4. The a new sub-main to a detached (% mark) GK 
garage 
5. The new a distribution switchboard (% mark) GK 
in the detached garage 
6. The three new lights in the (% mark) GK 
detached garage 
7. The two new socket outlets in the (% mark) GK 
detached garage 
(d) e It must be tested for operational (1 mark) ESR 63(1)(a) 
safety. 
° It must be tested to ensure the (1 mark) ESR 63(1)(b) 
installation or part installation is 
not electrically unsafe. 
(e) e That the work has been done in (1 mark) ESR 70(3)(a) 
accordance with these regulations. 
° The installation or part installation (1 mark) ESR 70(3)(b) 


on which that wok has been done 
is, and will be when enlivened, 
electrically safe. 
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Question 3 Marks Reference Marking notes 
(a) (i) IPX7 (1 mark) AS/NZS 3000: 
6.2.4.1(a) 
(ii) IPX4 (1 mark) AS/NZS 3000: 
6.2.4.1(b) 
(iii) IPX4 (1 mark) AS/NZS 3000: 
6.2.4.1(b) 
(iv) e Protected by an RCD with a (1 mark) AS/NZS 3000: 
fixed rated residual current 6.2.4.2(c)(i) 
not exceeding 30 mA. Table 6.1 
° Supplied individually as a (1 mark) AS/NZS 3000: 
separated circuit in 6.2.4.2(c) (ii) 
accordance with clause 7.4. Table 6.1 
(b) (i) IPX4B or IP24 (1 mark) AS/NZS 3000: 
6.5.4.1 
(ii) Any TWO of: (2 marks) 
° Zone 1 l AS/NZS 3000: | Describing two of 
Only electrical equipment 6.5.4.2(a) | the zones as per 
belonging to the sauna heater clause 6.5.2 is 
shall be permitted, acceptable. 
e Zone 2 AS/NZS 3000: 
There are no special 6.5.4.2(b) 
requirements concerning heat 
resistance of electrical 
equipment. 
e Zone 3 AS/NZS 3000: 
Electrical equipment shall be 6.5.4.2(c) 
suitable to withstand a 
minimum temperature of 125° 
C and the insulation of 
conductors shall be suitable to 
withstand a minimum 
temperature of 170° C. 
(c) Where it is required for the connection of (2 marks) AS/NZS 3000: 


pool equipment. 








6.3.4.3(b) 
Table 6.1 
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Question 4 
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| Marks | Reference | Marking notes 
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Question 4 Marks Reference Marking notes 
(a) 1 active conductor from the 80A (1⁄2 mark) AS/NZS 3000 | No marks can be awarded for: 
switch to LINE L terminal of RCCB 2.6.2.4 | è All the active conductors if a final 
1. subcircuit is not protected by an MCB 
° All the neutral conductors if neutral bar 
1 or neutral bar 2 is not connected to 
the main neutral bar via an RCD. 
(b) 1 active conductor from LINE L (1⁄2 mark) AS/NZS 3000 
terminal of RCCB 1 to LINE L 2.6.2.4 
terminal of RCCB 2. 
(c) 1 active conductor from the LOAD L (1⁄2 mark) AS/NZS 3000 
terminal of RCCB 1 to the line 2.6.2.4 
terminal of a 6A MCB. 
(d) 1 active conductor from line (1⁄2 mark) AS/NZS 3000 
terminals of the 6A MCB in (c) to 2.6.2.4 
the line terminal of a 20A MCB. 
(e) 1 active conductor from the LOAD L (% mark) AS/NZS 3000 
terminal of RCCB 2 to the line 2.6.2.4 
terminal of a 6A MCB. 
(f) 1 active conductor from line (1⁄2 mark) AS/NZS 3000 
terminals of the 6A MCB in (e) to 2.6.2.4 
the line terminal of a 20A MCB. 
(g) 1 active conductor from the load (1⁄2 mark) AS/NZS 3000 
terminal of the 6A MCB in (c) to 2.6.2.4 
light 1 final subcircuit 
(h) 1 active conductor from the load (1⁄2 mark) AS/NZS 3000 
side of the 20A MCB in (d) to power 2.6.2.4 
1 final subcircuit. 
(i) 1 active conductor from the load (1⁄2 mark) AS/NZS 3000 
terminal of the 6A MCB in (e) to 2.6.2.4 
light 2 final subcircuit 
(j) 1 active conductor from the load (% mark) AS/NZS 3000 
side of the 20A MCB in (f) to power 2.6.2.4 
2 final subcircuit. 
(k) 1 neutral conductor from the main (% mark) AS/NZS 3000 


neutral bar to the LINE N terminal 








2.6.2.4 
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Question 4 Marks Reference Marking notes 

of RCCB 1. 

(I) 1 neutral conductor from the LOAD (1⁄2 mark) AS/NZS 3000 
N terminal of RCCB 1 to neutral bar 2.6.2.4 
N 1. 

(m) 1 neutral conductor from neutral (1⁄2 mark) AS/NZS 3000 
bar N 1 to light 1 final subcircuit. 2.6.2.4 

(n) 1 neutral conductor from neutral (1⁄2 mark) AS/NZS 3000 
bar N 1 to power 1 final subcircuit. 2.6.2.4 

(o) 1 neutral conductor from the main (1⁄2 mark) AS/NZS 3000 
neutral bar to the LINE N terminal 2.6.2.4 
of RCCB 2. 

(p) 1 neutral conductor from the LOAD (% mark) AS/NZS 3000 
N terminal of RCCB 2 to neutral bar 2.6.2.4 
N 2. 

(q) 1 neutral conductor from neutral (% mark) AS/NZS 3000 
bar N 2 to light 2 final subcircuit. 2.6.2.4 

(r) 1 neutral conductor from neutral (1⁄2 mark) AS/NZS 3000 
bar N 2 to power 2 final subcircuit. 2.6.2.4 
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Question 4 


Marks 


Reference 


Marking notes 





(b) 


Any ONE of: 


The maximum demand of the 
portion of the installation being 
protected by the device. 

The highest rating of any overload 
protection device on the portion of 
the electrical installation being 
protected. 





(1 mark) 





AS/NZS 3000 
2.6.2.1(a) 


AS/NZS 3000 
2.6.2.1(b) 
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Question 5 | Marks | Reference Marking notes 
The maximum demand can be 160 A and 170 | | 
A. 
Equipment Load | Calculation Load 
(A) 

Group 
20 A (20 x 8) + 230 = 0.7 0.7 (% mark) 
8W LED lights 
4, A (4 x 25) + 230 = 0.43 0.43 (% mark) 
25W outside 
fluorescent lights 
6 metres A 6x0.5=3 3 (1 mark) 
lighting track 
10 B(i) ((1000 + (19 x 750)) + 230 = 66.3 66.3 (1% marks) 
10A double socket 
outlets 
2 B(iii) | 15 + (15 x 0.75) = 26.25 26.25 (1% marks) 
15A single socket 
outlets 
1 C 8000 + 230 = 34.78 34.78 (1 mark) 
8 kW electric range 
1 C (3000 x 0.75) + 230 = 9.78 9.78 (1% marks) 
3 kW dishwasher 
2 C (8000 x 0.75) + 230 = 26.09 26.09 (1% marks) 
4 kW instantaneous 
water heaters 
Total 167.33 (1 mark) 
Note: The statement in the question “the maximum demand must between 119A and 125A” 


was left in in error. This has confused some candidates who have attempted to ensure 
their answer is within this range. Apply a fair amount of discretion when this occurs. 
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Question 6 Marks Reference Marking notes 
(a) (i) No (% mark) 
| = V (1⁄2 mark) 
R 
= 230 (1⁄2 mark) 
10 
= 23A (1 mark) 
The fault current is too low to blow (1⁄2 mark) 
either fuse. 
(ii) Any ONE of: (1⁄2 mark) 
° The phase and neutral will be 
transposed. 
° The earth and neutral will be 
live in respect to the phase. 
(iii) There is an electrical shock hazard (1 mark) 
because there is a potential 
difference between the main 
neutral conductor and the main 
neutral busbar. 

(b (i) è A voltmeter (% mark) No marks are 
awarded for (b) 
if the MEN link 
is removed 

° A trailing lead (1⁄2 mark) 

° A temporary earth electrode (1⁄2 mark) 

(ii) e Test between the temporary (1 mark) 
earth electrode and the line 
side of the main switch. 

° Test between the temporary (1 mark) 
earth electrode and the 
neutral/earth bar. 

(iii) e 0V at the main switch (1 mark) 

° 230V at the neutral/earth bar (1 mark) 
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Question 7 


Marks 


Reference 


Marking notes 








(a) Cable A - 
Vd 


Consumer mains 
mV/A.m x L x l 
1000 
(2.43 x 1.155) x 75 x 10 
1000 
2.1 V 





(% mark) 
(% mark) 


(1 mark) 








Sub main 

mV/A.m x L x l! 
1000 

(6.49 x 1.155) x 23 x 25 
1000 

4.31 V 


(% mark) 
(% mark) 


(1 mark) 





(c) Cable C- 
Vd = 


Final subcircuit 

mV/A.m x L x l 
1000 

(28.6 x 1.155) x 13 x 12 
1000 

5.15 V 





(1⁄2 mark) 
(% mark) 


(1 mark) 





Alternative solutions 





(a) mV/A.m 


= Vd x 1000 
Lx | 





= 2.5 x 1000 
10 x 75 





= 5.56 





= 3.34 


1.155 = 2.9 








So 16 mm? OK 








(b) mV/A.m 


Vd x 1000 
Lx | 





= 45x 1000 
25 x 23 





7.83 





= 7.83 


+ 1.155 = 6.78 








So 6 mm? 


OK 








(c) mV/A.m 


Vd x 1000 
Lx | 





= 45x 1000 
12 x 13 





28.85 





= 28.85 + 1.155 = 24.99 








So 2.5 mm? not OK 








(d) (i) œ 


Permitted voltage drop 
= 5% of 230 
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(% mark) 





AS/NZS 3000 
3.6.2 





Question 7 


Marks 


Reference 


Marking notes 





(ii) 


(ili) 


= 11.5V 


Increase the size of cable C to 2.5 
mm? 
Vd = mV/A.m x L x | 
1000 
(15.6 x 1.155) x 13 x 12 
1000 
2.81V 





2.1 + 4.31 + 2.81 


=  9.22V 





(% mark) 


(% mark) 


(% mark) 
(1 mark) 
(% mark) 


(% mark) 
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Question 8 Marks Reference Marking notes 
(a) (i) e Calculation (72 mark) AS/NZS 3000: | Answers can be 
2.2.2(a) | obtained from 
Appendix C 
° Assessment (1⁄2 mark) AS/NZS 3000: 
2.2.2(b) 
° Measurement (1⁄2 mark) AS/NZS 3000: 
2.2.2(c) 
° Limitation (1⁄2 mark) AS/NZS 3000: 
2.2.2(d) 
(ii) Any TWO of: (4 marks) 
° Calculation AS/NZS 3000: | Answers can be 
The maximum demand may 2.2.2(a) | obtained from 
be calculated in accordance Appendix C 
with the guidance given in 
Appendix C for the appropriate 
type of electrical installation 
and electrical equipment 
supplied 
° Assessment AS/NZS 3000: 
The maximum demand may 2.2.2(b) 
be assessed where: 
* The electrical installation 
operates under 
conditions of fluctuating 
or intermittent loading or 
a definite duty cycle. 
£ The special installation is 
large and complex 
* Special types of 
occupancy exist 
° Measurement AS/NZS 3000: 
The maximum demand may 2.2.2(c) 
be determined by the highest 
rate of consumption of 
electricity recorded or 
sustained over any 15 minute 
period or periods where 
demand is at its highest by a 
maximum demand indicator or 
recorder 
° Limitation AS/NZS 3000: 
The maximum demand may 2.2.2(d) 
be determined by the rating of 
a fixed setting circuit breaker 
or by the load setting of an 
adjustable circuit breaker 
(b ° In consumer mains. (1 mark) AS/NZS 3000: 
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2.3.2.1.1 
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Question 8 


Marks 


Reference 


Marking notes 








(b)(i)(A) 





Where the neutral conductor is (1 mark) AS/NZS 3000: 

used as a combined protective 2.3.2.1.1 

earthing (PEN) conductor. (b)(i)(B) 
(c) By provision of a system of (1 mark) AS/NZS 3000: 

earthing in which exposed 2.4.2(a) 

conductive parts are connected to a 1.5.5.3(a)(i) 

protective earthing conductor in 

accordance with section 5. 

Disconnection of the fault by an (1 mark) AS/NZS 3000: 


overcurrent protective device or an 
RCD. 








2.4.2(b) 
1.5.5.3(a) (ii) 
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Question 9 Marks Reference Marking notes 








(a) lj = P (% mark) 
V 
= 8000 (1⁄2 mark) 
230 
> 34.78A (1⁄2 mark) 


From table 10, column 5, a 4 mm? is (% mark) 
rated for 39A. 
From Table 27(1) the correction factor (% mark) 
for is 35 °C 0.94. 


The cable rating is: (1 mark) 
39 x 0.94 

= 36.66A. 

A 4 mm? cable is the minimum size (1 mark) 


copper cable that will satisfy the load 
requirements 








(b) Maximum volt drop permitted is 230 x (% mark) 


2% 
= 4.6V 
mV/A.m = Vg x 1000 (1⁄2 mark) 
| x L 
= 4.6x 1000 (1⁄2 mark) 
34.78 X 20 
= 6.613 mV/A.m (74 mark) 
From Table 42, the conversion factor is (% mark) 
1.155 
= 6.613 
1.155 
= 5.7255 mV/A.m (1 mark) 
From Table 42 this equates to a 10 mm? (2 mark) 
A 10 mm? cable is the minimum size (1 mark) 


copper cable that will satisfy the voltage 
drop requirements 








(c) A 10 mm? cable is the minimum size (% mark) 
copper cable that will satisfy the load 


and voltage drop requirements 
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